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I N T R O D U C T I O N 
M a n y m u n i c i p a l i t i e s l o c a t e d a l o n g the b a n k s of the 
I l l i n o i s R i v e r are s e r v e d by c o m b i n e d s e w e r s . M o s t of these 
s e w e r s , w h e n o r i g i n a l l y c o n s t r u c t e d , w e r e d e s i g n e d s o l e l y t o 
c o l l e c t s t o r m and s u r f a c e w a t e r r u n o f f f r o m r e s i d e n t i a l and 
c o m m e r c i a l p r o p e r t i e s for d i s c h a r g e t o the r i v e r . T h e y w e r e 
not i n t e n d e d for t r a n s p o r t i n g w a s t e w a t e r . The c o n n e c t i o n of 
p r o p e r t y s e w e r s t o e x i s t i n g s t o r m s e w e r d r a i n a g e s y s t e m s 
b e c a m e c o m m o n p r a c t i c e w i t h the a d v e n t o f i n - h o u s e p l u m b i n g . 
A s c o m m u n i t i e s e x p a n d e d , s e p a r a t e s a n i t a r y s e w e r s w e r e 
c o n s t r u c t e d ; h o w e v e r , the c o n t e n t s o f t h e s e s e p a r a t e s e w e r s 
e v e n t u a l l y f l o w e d into the s t o r m s e w e r s y s t e m in the o l d e r 
s e c t i o n s of c o m m u n i t i e s . T h u s a s y s t e m o r i g i n a l l y c o n c e i v e d 
for h a n d l i n g o n l y u r b a n s t o r m d r a i n a g e b e c a m e a d u a l - p u r p o s e 
u t i l i t y , c o n v e y i n g a c o m b i n a t i o n of s u r f a c e w a t e r r u n o f f and 
w a s t ewa t e r . 
G e n e r a l l y , even r e l a t i v e l y small r a i n f a l l s o f short 
d u r a t i o n p r o d u c e r u n o f f w h i c h e x c e e d s the h y d r a u l i c c a p a c i t y 
o f m o s t t r e a t m e n t p l a n t s s e r v e d b y c o m b i n e d s e w e r s y s t e m s 
( C S O s ) . C o n s e q u e n t l y , t o p r e v e n t s u r c h a r g i n g and d a m a g i n g 
the s y s t e m , o v e r f l o w s are p r o v i d e d at s t r a t e g i c l o c a t i o n s to 
r e l i e v e the s e w e r s of the e x c e s s f l o w . T h e s e o v e r f l o w s are 
c o n t a m i n a t e d w i t h s e w a g e , and they m a y c r e a t e e n v i r o n m e n t a l 
p r o b l e m s w h e n d i s c h a r g e d d i r e c t l y t o s u r f a c e d r a i n a g e a r e a s . 
B a c k g r o u n d 
A large p o r t i o n of the c i t y of H a v a n a , I l l i n o i s , is 
s e r v e d by a c o m b i n e d s e w e r s y s t e m in w h i c h four o v e r f l o w s 
are l o c a t e d a h e a d of p u m p i n g s t a t i o n s a l o n g a r i v e r f r o n t 
i n t e r c e p t e r s e w e r . For over six y e a r s , the city o p e r a t e d 
the s e w e r a g e s y s t e m w i t h o u t a N a t i o n a l P o l l u t a n t D i s c h a r g e 
E l i m i n a t i o n S y s t e m ( N P D E S ) p e r m i t . The I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ' s ( I E P A ) r e l u c t a n c e i n 
i s s u i n g the p e r m i t w a s due p a r t l y to an a p p a r e n t lack of 
p r o g r e s s by the city in d e v e l o p i n g and i n s t i t u t i n g a p l a n to 
e l i m i n a t e the o v e r f l o w s or in p r o v i d i n g i n f o r m a t i o n on the 
p o l l u t i o n a l e f f e c t s o f o v e r f l o w s o n s u r f a c e w a t e r s . 
N e v e r t h e l e s s , o n O c t o b e r 3 1 , 1 9 8 5 , a p e r m i t w a s f i n a l l y 
i s s u e d . H o w e v e r , IEPA s t i p u l a t e d that n i n e s p e c i a l 
c o n d i t i o n s had to be m e t for the p e r m i t to r e m a i n e f f e c t i v e 
t h r o u g h its e x p i r a t i o n d a t e of N o v e m b e r 1, 1 9 9 0 . P e r t i n e n t 
to this study is S P E C I A L C O N D I T I O N 8, " C o m b i n e d S e w e r 
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O v e r f l o w s / S . T . P . B y p a s s e s , " in w h i c h the c i t y is i n s t r u c t e d 
t o b r i n g the C S O s into c o m p l i a n c e w i t h the a p p l i c a b l e 
e f f l u e n t l i m i t a t i o n s c o n t a i n e d i n the I l l i n o i s P o l l u t i o n 
C o n t r o l B o a r d ( I P C B ) R u l e s and R e g u l a t i o n s ( 1 9 8 5 ) . T h e 
p o s s i b i l i t y e x i s t s that the c i t y m i g h t b e g r a n t e d a v a r i a n c e 
f r o m the r e q u i r e m e n t s set f o r t h in the I P C B R u l e s and 
R e g u l a t i o n s i f the o v e r f l o w p o l l u t i o n a l e f f e c t s can b e s h o w n 
to be i n s i g n i f i c a n t or m i n i m a l . 
D u r i n g 1 9 8 6 , the c o n s u l t i n g e n g i n e e r i n g f i r m o f 
R a n d o l p h and A s s o c i a t e s , I n c . , P e o r i a , I l l i n o i s , i n s t i t u t e d 
a m o n i t o r i n g p r o g r a m for a s s e s s i n g the f r e q u e n c y , q u a l i t y , 
and q u a n t i t y of the o v e r f l o w s at the four l o c a t i o n s . T h e i r 
w o r k is l i m i t e d to m e a s u r i n g the p o l l u t i o n a l n a t u r e of the 
c o m b i n e d s e w e r o v e r f l o w s . T h e e x t e n s i v e r i v e r w a t e r q u a l i t y 
d a t a b a s e g e n e r a t e d d u r i n g the 1 9 8 3 P e o r i a C S O s t u d y C S t a f f 
o f the W a t e r Q u a l i t y S e c t i o n , I l l i n o i s S t a t e W a t e r S u r v e y , 
1 9 8 3 ) o b v i a t e s the n e e d t o m a k e a s i m i l a r i n s t r e a m w a t e r 
q u a l i t y s t u d y i n the H a v a n a a r e a . T h e P e o r i a a r e a s t u d y 
s h o w e d that I l l i n o i s R i v e r w a t e r q u a l i t y d e t e r i o r a t e d o n l y 
s l i g h t l y , i n a v e r y t r a n s i e n t m a n n e r , e v e n w h e n v e r y h i g h 
c o m b i n e d s e w e r o v e r f l o w d i s c h a r g e r a t e s o c c u r r e d d u r i n g low 
r i v e r f l o w s . 
H o w e v e r , c o n c l u s i o n s a r r i v e d a t for the P e o r i a s t u d y 
r e l a t i v e t o b e n t h i c o r b o t t o m s e d i m e n t c o n d i t i o n s c a n n o t b e 
r e a d i l y a p p l i e d t o o u t f a l l a r e a s a t o t h e r l o c a t i o n s s u c h a s 
H a v a n a . A s u r v e y o f s t r e a m b o t t o m ( b e n t h i c ) c o n d i t i o n s and 
s t r e a m m o r p h o l o g y i n the o u t f a l l a r e a s a t H a v a n a w a s n e e d e d 
t o i d e n t i f y the e x t e n t and n a t u r e o f a n y s h o r t - t e r m 
p o l l u t i o n a l d e p o s i t i o n s a n d / o r l o n g - t e r m c h r o n i c e f f e c t s . 
T h e q u a l i t y of b o t t o m s e d i m e n t can be a g o o d i n d i c a t o r of 
c h r o n i c o r l o n g - t e r m e f f e c t s o f p e r s i s t e n t p o l l u t i o n a l 
d i s c h a r g e s . T h e W a t e r Q u a l i t y S e c t i o n o f the I l l i n o i s S t a t e 
W a t e r S u r v e y w a s g i v e n the task o f m a k i n g t h i s a n a l y s i s 
d u r i n g the s u m m e r o f 1 9 8 6 . 
S t u d y A r e a 
T h e four o u t f a l l a r e a s a b o v e the H a v a n a w a s t e w a t e r 
t r e a t m e n t p l a n t w h i c h w e r e e x a m i n e d a n d e v a l u a t e d a r e s h o w n 
o n f i g u r e 1 . T h e o u t f a l l s a r e i d e n t i f i e d b y the s t r e e t 
l o c a t i o n s a t w h i c h the d i s c h a r g e s o c c u r . I n d o w n s t r e a m 
s e q u e n c e , t h e y a r e T r e m o n t , M a r k e t , W a s h i n g t o n , and 
I l l i n o i s . N o t e that the T r e m o n t S t r e e t o u t f a l l d i s c h a r g e s 
into a b a y - l i k e s l o u g h a r e a ( f i g u r e s 1 and 2 D . T h i s 
o u t f a l l , a 1 5 - i n c h w e l d e d s t e e l p i p e , is s h o w n in f i g u r e 3; 
at low pool e l e v a t i o n s , it is l o c a t e d a p p r o x i m a t e l y 38 feet 
b a c k f r o m the w a t e r ' s e d g e . S i n c e l a t e s p r i n g o f 1 9 8 6 , the 
d i v e r s i o n r e g u l a t o r a t the T r e m o n t S t r e e t p u m p i n g s t a t i o n 
h a s b e e n c l o s e d a n d o v e r f l o w s n o l o n g e r o c c u r a t t h i s 
l o c a t i o n . H o w e v e r , s a m p l i n g w a s c o n d u c t e d i n the b a y a r e a 
to d o c u m e n t if a h i s t o r i c a l b u i l d u p of p o l l u t i o n a l s e d i m e n t s 
h a s o c c u r r e d . 
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T h e M a r k e t S t r e e t o u t f a l l l o c a t i o n is s h o w n in f i g u r e 
4 . T h e e x a c t l o c a t i o n and p i p e s i z e a r e o b s c u r e d s i n c e the 
o p e n i n g is c o v e r e d by r i p r a p . The d i s c h a r g e runs o v e r and 
t h r o u g h the r i p r a p s t a r t i n g a b o u t 2 0 feet b a c k f r o m the 
w a t e r ' s e d g e in line w i t h the left t r a f f i c c o n e s h o w n in 
f i g u r e 4 and e n t e r s the r i v e r at a p o i n t m a r k e d by the right 
t r a f f i c c o n e . 
T h e W a s h i n g t o n S t r e e t o u t f a l l is a 3 6 - i n c h r e i n f o r c e d 
c o n c r e t e p i p e d i s c h a r g i n g o n t o r i p r a p a b o u t 9 feet b a c k f r o m 
the e d g e of the w a t e r C f i g u r e 5 ) . T h e o u t f a l l is l o c a t e d in 
the m i d d l e of a g r a i n - b a r g e - l o a d i n g o p e r a t i o n . T h e o u t f a l l 
w a s o v e r f l o w i n g w h e n the p h o t o g r a p h w a s t a k e n . R a i n m i g h t 
p o s s i b l y h a v e f a l l e n s e v e r a l h o u r s b e f o r e the p h o t o g r a p h w a s 
t a k e n at 1 0 : 0 0 a.m. on A u g u s t 4, 1 9 8 6 . By 1 0 : 3 0 a.m., the 
o v e r f l o w had s t o p p e d . 
F i g u r e 6 s h o w s the I l l i n o i s S t r e e t o u t f a l l a r e a . The 
o u t f a l l e x t e n d s a b o u t 25 feet into the r i v e r f r o m the 
r e t a i n i n g w a l l face and is a b o u t h a l f s u b m e r g e d u n d e r the 
boat d o c k in line w i t h the t r a f f i c c o n e s s h o w n in f i g u r e 6. 
A c k o w l e d g m e n t s 
T h i s s t u d y w a s s p o n s o r e d and f u n d e d by a g r a n t f r o m the 
C i t y o f H a v a n a and w a s c o n d u c t e d i n c o o p e r a t i o n w i t h the 
c o n s u l t i n g e n g i n e e r i n g f i r m o f R a n d o l p h a n d A s s o c i a t e s . The 
w o r k w a s p e r f o r m e d u n d e r the g e n e r a l s u p e r v i s i o n o f the 
C h i e f o f the I l l i n o i s S t a t e W a t e r S u r v e y . T h a n k s are 
e x t e n d e d t o H a r v e y A d k i n s , E r i c V o n H o v e n , a n d Jud W i l l i a m s , 
w h o a s s i s t e d i n the f i e l d w o r k ; D a n a S h a c k l e f o r d , w h o h e l p e d 
p r e p a r e the s t u d y p l a n ; Jud W i l l i a m s , w h o p r e p a r e d the 
i l l u s t r a t i o n s ; L i n d a J o h n s o n , w h o t y p e d the o r i g i n a l 
m a n u s c r i p t ; a n d G a i l T a y l o r , w h o e d i t e d the r e p o r t . 
S T U D Y P L A N 
I n t e r m i t t e n t w a s t e w a t e r d i s c h a r g e s , s u c h a s t h o s e 
o r i g i n a t i n g f r o m c o m b i n e d s e w e r o v e r f l o w s , h a v e o n l y a 
t r a n s i e n t e f f e c t o n the w a t e r q u a l i t y o f f l o w i n g s t r e a m s and 
r i v e r s . E v e n d u r i n g p e r i o d s o f v e r y h i g h r u n o f f , the e f f e c t 
of C S O d i s c h a r g e s on the w a t e r q u a l i t y of a l a r g e r i v e r like 
the I l l i n o i s is m i n i m a l . A c o n c l u s i o n r e a c h e d as a r e s u l t 
o f the c o m p r e h e n s i v e P e o r i a C S O s t u d y w a s t h a t , a l t h o u g h the 
i m p a c t s o f c o m b i n e d s e w e r o v e r f l o w s o n w a t e r a n d s e d i m e n t s 
o f the w a t e r w a y w e r e d e t e c t a b l e , the o n l y s i g n i f i c a n t 
i m p a c t s that r e l a t e d s o l e l y t o c o m b i n e d s e w e r o v e r f l o w w e r e 
a s u b s t a n t i a l i n c r e a s e in fecal c o l i f o r m d e n s i t i e s and 
t r a n s i t o r y o c c u r r e n c e s o f f l o a t i n g d e b r i s ( S t a f f o f the 
W a t e r Q u a l i t y S e c t i o n , I l l i n o i s S t a t e W a t e r S u r v e y , 1 9 8 3 ) . 
H o w e v e r , if c e r t a i n p h y s i c a l c o n d i t i o n s e x i s t in o u t f a l l 
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a r e a s , the c h r o n i c e f f e c t s o f p e r i o d i c o v e r f l o w s o n b e n t h i c 
o r b o t t o m s e d i m e n t q u a l i t y o f t e n b e c o m e r e a d i l y e v i d e n t . 
S e w e r o v e r f l o w s d i s c h a r g i n g into s l o u g h s , b a y s , s i d e 
c h a n n e l s , o r o t h e r s t i l l - w a t e r a r e a s o f t e n c a u s e a b u i l d u p 
o f s l u d g e s o r c o n t a m i n a t e i n d i g e n o u s s e d i m e n t s w i t h o r g a n i c 
m a t e r i a l i n the i m m e d i a t e o u t f a l l a r e a s . C o n s e q u e n t l y , the 
q u i c k e s t and e a s i e s t w a y to a s c e r t a i n if C S O s a r e c a u s i n g 
s i g n i f i c a n t i n s t r e a m p o l l u t i o n p r o b l e m s i s t o p h y s i c a l l y 
e x a m i n e the s e d i m e n t s in the i m m e d i a t e o u t f a l l a r e a . In 
this s t u d y , a n e x t e n s i v e , o r d e r l y p h y s i c a l e x a m i n a t i o n w a s 
m a d e of the b e n t h i c s e d i m e n t s in e a c h of the four o u t f a l l 
a r e a s to a s c e r t a i n if any s e d i m e n t s v i s u a l l y e x h i b i t e d 
o r g a n i c c o n t a m i n a t i o n t y p i c a l of that k n o w n to o c c u r in 
p r o b l e m a r e a s . M o s t o f the r e s u l t s a r e , t h e r e f o r e , 
p r e s e n t e d in a d e s c r i p t i v e or s u b j e c t i v e m a n n e r ; h o w e v e r , 
s o m e f i n i t e p a r a m e t r i c m e a s u r e m e n t s w e r e m a d e a t s e l e c t e d 
l o c a t i o n s . 
S e d i m e n t S a m p l i n g P r o c e d u r e s 
T w o t y p e s o f s e d i m e n t s a m p l e s w e r e c o l l e c t e d for 
p h y s i c a l e x a m i n a t i o n . The m a j o r i t y w e r e c o l l e c t e d w i t h a 
9 - i n c h P o n a r s e d i m e n t d r e d g e ; f i g u r e s 7 a n d 8 s h o w the 
d r e d g e s a m p l e r in u s e . T h i s s a m p l e r can c o l l e c t up to a 
9 - i n c h - s q u a r e b y 6 - i n c h - d e e p ( d e p e n d i n g u p o n s u b s t r a t e t y p e ) 
s u r f a c e s e d i m e n t s a m p l e . A l s o , a t t e m p t s w e r e m a d e t o o b t a i n 
c o r e s a m p l e s a t the v a r i o u s o u t f a l l l o c a t i o n s . H o w e v e r , 
o n l y the s e d i m e n t s in the T r e m o n t S t r e e t bay a r e a c o u l d be 
r e t a i n e d in the c o r e s a m p l e r for v i s u a l e x a m i n a t i o n . F i g u r e 
9 s h o w s the c o r e s a m p l e r in use at M a r k e t S t r e e t in a f a i l e d 
a t t e m p t to c o l l e c t a s a m p l e near s h o r e . T h i s s a m p l e r is 
u s e f u l in o b t a i n i n g h i s t o r i c a l i n f o r m a t i o n on the b u i l d u p of 
s e d i m e n t s in an a r e a . 
T h e P o n a r s a m p l e r is a p r o p r i e t a r y item, w h e r e a s the 
c o r e s a m p l e r u s e d w a s d e s i g n e d a n d c o n s t r u c t e d b y S t a t e 
W a t e r S u r v e y p e r s o n n e l . It c o n s i s t s of a 
2 - 1 / 2 - i n c h - d i a m e t e r b y 6 0 - i n c h - l o n g c o p p e r c o r i n g t u b e 
e q u i p p e d w i t h a rod p l u n g e r to e x t r a c t the c o r e s a m p l e . T h e 
s a m p l e r is d r i v e n into the s u b s t r a t e by u s i n g a s l i d i n g , 
c y l i n d r i c a l w e i g h t a t t a c h e d t o the t o p . B o t h s a m p l e r s can 
be u s e d e i t h e r f r o m a boat or by w a d i n g . T h e use of the 
c o r e s a m p l e r is l i m i t e d to c e r t a i n t y p e s of s e d i m e n t s ; it 
c a n n o t be u s e d in r o c k y or g r a v e l l y b o t t o m s or w h e r e the 
s e d i m e n t s are v e r y f l u i d or l o o s e . In a d d i t i o n , c l a y - s i l t 
s a m p l e s tend t o b e c o m p r e s s e d and t h e r e f o r e s o m e w h a t 
d i s t o r t e d i n the e x t r a c t i o n p r o c e s s . T h e P o n a r d r e d g e i s 
d i f f i c u l t t o use o n b o t t o m s c o n t a i n i n g l a r g e g r a v e l , r o c k s , 
and d e b r i s . 
E x t e n s i v e d r e d g e s a m p l e s w e r e t a k e n i n the river 
c h a n n e l p r o p e r a t the M a r k e t , W a s h i n g t o n , and I l l i n o i s 
S t r e e t o u t f a l l a r e a s and in the o u t l e t bay a r e a w h i c h 
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h i s t o r i c a l l y has r e c e i v e d T r e m o n t S t r e e t o v e r f l o w 
d i s c h a r g e s . The s a m p l i n g l o c a t i o n s a r e s h o w n o n f i g u r e s 1 0 , 
1 1 , 12, and 13. S a m p l e s in the T r e m o n t bay a r e a w e r e t a k e n 
a l o n g the c e n t e r l i n e of the bay at 5 0 - f o o t i n t e r v a l s up to a 
p o i n t 400 feet f r o m the s e w e r o u t f a l l c e n t e r l i n e ( f i g u r e 
1 4 ) ; an a d d i t i o n a l s a m p l e w a s taken in the river s i d e of the 
bay e n t r a n c e . 
A g r i d s y s t e m w a s used to e s t a b l i s h s a m p l i n g p o i n t s at 
the o t h e r t h r e e l o c a t i o n s . B a s e l i n e s e x t e n d i n g 100 feet 
u p s t r e a m and 2 0 0 feet d o w n s t r e a m of the c e n t e r l i n e of e a c h 
s e w e r d i s c h a r g e p o i n t w e r e e s t a b l i s h e d , and f l u o r e s c e n t 
o r a n g e t r a f f i c c o n e s w e r e p l a c e d a l o n g the e d g e o f the w a t e r 
at 5 0 - f o o t i n t e r v a l s . T h e r i p r a p on the s h o r e s at the 
M a r k e t and W a s h i n g t o n S t r e e t s o u t f a l l a r e a s p r e c l u d e d 
d r i v i n g s t a k e s . T r a n s v e r s e d i s t a n c e s f r o m the e d g e o f the 
w a t e r to the s a m p l i n g p o i n t s w e r e o b t a i n e d by u s i n g a h i g h 
q u a l i t y r a n g e f i n d e r . T h e c e n t e r l i n e s a m p l i n g d i s t a n c e u s e d 
in the T r e m o n t bay a r e a w e r e a l s o d e t e r m i n e d w i t h the 
r a n g e f i n d e r by s i g h t i n g the c e n t e r w h i t e s t a k e s h o w n in 
f i gu r e 1 4 . 
S e d i m e n t o x y g e n d e m a n d ( S O D ) t e s t s w e r e m a d e a t two 
l o c a t i o n s - o n e near the left b a n k of the river ( l o o k i n g 
d o w n s t r e a m ) a b o v e all o u t f a l l s u p s t r e a m o f the e n t r a n c e t o 
the T r e m o n t S t r e e t bay a r e a ( f i g u r e 1 0 ) , and the o t h e r a t 
the W a s h i n g t o n S t r e e t o u t f a l l ( f i g u r e 1 2 ) . T h e S O D s a m p l e r 
is s h o w n in f i g u r e 15. T h e m e a s u r e m e n t s w e r e m a d e by u s i n g 
s t a n d a r d p r o c e d u r e s d e v e l o p e d and r o u t i n e l y e m p l o y e d b y the 
W a t e r Q u a l i t y S e c t i o n o f the I l l i n o i s S t a t e W a t e r S u r v e y 
( B u t t s , 1974; B u t t s and E v a n s , 1 9 7 7 ) to aid in e v a l u a t i n g 
the p o l l u t i o n a l n a t u r e o f s e d i m e n t s . 
T h e o v e r a l l S O D a n a l y s i s p r o c e d u r e i n c l u d e s c o l l e c t i n g 
b e n t h i c m a c r o i n v e r t e b r a t e ( b e n t h o s ) s a m p l e s , p l a n k t o n 
( s u s p e n d e d a l g a e ) s a m p l e s , and s e d i m e n t s a m p l e s for 
l a b o r a t o r y a n a l y s e s o f total s o l i d s and v o l a t i l e s o l i d s 
c o n t e n t of the s e d i m e n t s in w h i c h in s i t u S O D m e a s u r e m e n t s 
h a v e b e e n m a d e . In a d d i t i o n , a n u m b e r of s e d i m e n t s a m p l e s 
w e r e c o l l e c t e d f r o m the a r e a s a r o u n d e a c h o u t f a l l for total 
s o l i d s and v o l a t i l e s o l i d s d e t e r m i n a t i o n s . 
R i v e r C r o s s - S e c t i o n a l D a t a 
R i v e r c r o s s - s e c t i o n a l d a t a w e r e o b t a i n e d a t t r a n s e c t s 
l o c a t e d at the c e n t e r l i n e of the M a r k e t , W a s h i n g t o n , and 
I l l i n o i s S t r e e t o u t f a l l s and at a p o s i t i o n a p p r o x i m a t e l y 65 
feet b e l o w the tip of the i s l a n d s h o w n on f i g u r e 1. T r a f f i c 
c o n e s w e r e p l a c e d at the e d g e of the w a t e r on b o t h b a n k s , 
f o r m i n g a line p e r p e n d i c u l a r to the c e n t e r l i n e of the 
n a v i g a t i o n c h a n n e l . S o u n d i n g s w e r e t a k e n a l o n g this line a t 
2 5 - t o 5 0 - f o o t i n t e r v a l s w i t h a d i g i t a l - r e a d o u t , e l e c t r o n i c 
d e p t h s o u n d e r . T r a n s v e r s e d i s t a n c e s w e r e o b t a i n e d b y u s i n g 
t h e r a n g e f i n d e r . 
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D a t a G e n e r a t i o n 
T h e f i e l d s a m p l i n g p r o g r a m w a s d e s i g n e d p r i n c i p a l l y t o 
p r o v i d e q u a l i t a t i v e and s u b j e c t i v e i n f o r m a t i o n o n the 
p o l l u t i o n a l c o n d i t i o n of the s e d i m e n t s and the a e s t h e t i c s in 
the o u t f a l l a r e a s . S e d i m e n t s w e r e d o c u m e n t e d a s t o c o l o r , 
t e x t u r e , and odor and w e r e r o u g h l y q u a n t i f i e d a s t o c l a y , 
s i l t , s a n d , and g r a v e l c o m p o s i t i o n . T h e c o r e s a m p l e s w e r e 
d i s s e c t e d , and c h a n g e s in c o m p o s i t i o n w e r e n o t e d at 
i n c r e m e n t a l d e p t h s . B o t h d r e d g e and c o r e s a m p l e s w e r e 
p h o t o g r a p h e d i n b l a c k and w h i t e , w i t h s e l e c t e d p h o t o g r a p h s 
i n c l u d e d i n this r e p o r t . T h o s e w h i c h h a v e not b e e n i n c l u d e d 
in the r e p o r t a r e on f i l e in the W a t e r Q u a l i t y S e c t i o n ' s 
l a b o r a t o r y in P e o r i a and a r e a v a i l a b l e for e x a m i n a t i o n at 
any t i m e : 
T h e a q u a t i c - r e l a t e d m o r p h o l o g i c a l f a c t o r s in the 
i m m e d i a t e o u t f a l l a r e a s a r e d o c u m e n t e d and d e s c r i b e d i n 
t e r m s o f r i v e r i n e o r b a c k w a t e r h a b i t a t . N a t u r a l 
a c c u m u l a t i o n s o f logs and v e g e t a t i v e d e b r i s p r i n c i p a l l y 
o u t s i d e the n a v i g a t i o n c h a n n e l a r e a a r e d e s c r i b e d a n d 
d o c u m e n t e d w i t h b l a c k and w h i t e p h o t o g r a p h s . 
A l i m i t e d a m o u n t of q u a n t i t a t i v e d a t a w a s a l s o 
c o l l e c t e d via the S O D , total s o l i d s , a n d v o l a t i l e s o l i d s 
m e a s u r e m e n t s and the b e n t h o s and a l g a e i d e n t i f i c a t i o n a n d 
e n u m e r a t i o n . T h e total s o l i d s c o n t e n t is i n d i c a t i v e of the 
l i q u i d o r f l o c c u l e n t n a t u r e o f s e d i m e n t s . C l a y , s i l t s , and 
s l u d g e - l i k e d e p o s i t i o n s c o n t a i n a s i g n i f i c a n t l y larger 
f r a c t i o n o f w a t e r t h a n d o c o a r s e r m a t e r i a l s like sand a n d 
g r a v e l . V o l a t i l e s o l i d s c o n t e n t g e n e r a l l y i s i n d i c a t i v e o f 
the o r g a n i c c o n t e n t o f s e d i m e n t s . R a w s e w a g e s o l i d s a n d 
s l u d g e s a r e c o m p o s e d of a h i g h p e r c e n t a g e of v o l a t i l e 
m a t e r i a l ; c o n s e q u e n t l y , a s i g n i f i c a n t a m o u n t o f v o l a t i l e 
m a t e r i a l in a s e d i m e n t s a m p l e m a y be i n d i c a t i v e of s e w a g e 
c o n t a m i n a t i o n , d e p e n d i n g u p o n c e r t a i n c o n d i t i o n s . 
T h e s e d i m e n t o x y g e n d e m a n d test in a s t r e a m p r i n c i p a l l y 
m e a s u r e s b e n t h i c b a c t e r i a l a n d m a c r o i n v e r t e b r a t e 
r e s p i r a t i o n ; i.e., the b i o l o g i c a l u s a g e o f d i s s o l v e d o x y g e n 
( D O ) by b o t t o m - d w e l l i n g o r g a n i s m s . A h i g h S O D r a t e in the 
a b s e n c e of a l a r g e and d i v e r s i f i e d m a c r o i n v e r t e b r a t e 
p o p u l a t i o n g e n e r a l l y i n d i c a t e s that the s e d i m e n t s h a v e b e e n 
p o l l u t e d w i t h s e w a g e o r o t h e r o r g a n i c m a t t e r . 
R E S U L T S 
T h e r e s u l t s o f this s t u d y a r e b a s e d o n c o n d i t i o n s w h i c h 
e x i s t e d d u r i n g s a m p l i n g v i s i t s m a d e o n A u g u s t 1 , 4 , 5 , and 
2 6 , 1 9 8 6 . T h e river s t a g e w a s two t o t h r e e feet a b o v e 
n o r m a l but fell s l i g h t l y d u r i n g e a c h o f the f i r s t t h r e e 
d a t e s . P e r s i s t e n t w e t w e a t h e r p r e c e d e d the s a m p l i n g , and 
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s u f f i c i e n t r a i n f a l l o c c u r r e d d u r i n g the e a r l y m o r n i n g h o u r s 
of A u g u s t 4 to c a u s e the W a s h i n g t o n S t r e e t o u t f a l l to 
o v e r f l o w d u r i n g a short p e r i o d of s a m p l i n g . The river w a t e r 
w a s d i r t y and s i l t - l a d e n in e a r l y A u g u s t , w h i c h is 
i n d i c a t i v e o f p e r s i s t e n t h i g h - f l o w c o n d i t i o n s . 
M o r p h o l o g i c a l and A e s t h e t i c C o n s i d e r a t i o n s 
E a c h o u t f a l l a r e a w i l l be d e s c r i b e d in t e r m s of s t r e a m 
m o r p h o l o g y , a q u a t i c h a b i t a t , and a e s t h e t i c and e n v i r o n m e n t a l 
condi t i o n s . 
T r e m o n t S t r e e t 
T h i s is the u p s t r e a m - m o s t of the four o v e r f l o w s e w e r s . 
It d i s c h a r g e s into a s h a l l o w o f f - c h a n n e l s l o u g h or b a y - l i k e 
a r e a ( f i g u r e s 1, 2, 3, and 1 4 ) . At the time of the s u r v e y , 
the s h o r e l i n e of the bay w a s v e r y w e t and " m u c k y " due to the 
r a p i d d r o p in high pool l e v e l s c a u s e d by r e c e n t h i g h - w a t e r 
c o n d i t i o n s . T h e a r e a a r o u n d the o u t f a l l had g r o w n up in 
w i l l o w s , w e e d s , and b u s h e s and had to be c l e a r e d to be 
e x a m i n e d ( f i g u r e 3 ) . N o e v i d e n c e o f s l u d g e o r p o l l u t i o n a l 
d e p o s i t i o n s of s e w a g e o r i g i n e x i s t e d on the bank a b o v e the 
e d g e of the w a t e r . The o u t f a l l a r e a w a s t o t a l l y f r e e of 
u n d e s i r a b l e o d o r s and o v e r f l o w t r a s h a n d d e b r i s s u c h a s r a g s 
and p a p e r p r o d u c t s . 
Mar ke t S t r e e t 
T h e e x a c t l o c a t i o n of this o u t f a l l w a s not k n o w n at the 
start of this s t u d y , and it had to be e s t a b l i s h e d t h r o u g h 
u s e of a red f l u o r e s c e n t t r a c e r d y e . On two d a t e s , dye w a s 
f l u s h e d d o w n the d i v e r s i o n m a n h o l e at the top of the M a r k e t 
S t r e e t h i l l . The first f l u s h i n g w a s m a d e o n J u n e 1 1 , 1 9 8 6 
a n d w a s u n s u c c e s s f u l i n e s t a b l i s h i n g the o u t f a l l l o c a t i o n . 
At that t i m e , this f a i l u r e w a s a t t r i b u t e d to the fact that 
the river f l o w and s t a g e w e r e m u c h h i g h e r than n o r m a l , 
r e s u l t i n g in f l o o d i n g of the lower q u a r t e r - s e c t i o n of the 
o v e r f l o w p i p e . T h e s e c o n d dye f l u s h i n g w a s m a d e o n J u l y 3 1 
w h e n the river w a s just s l i g h t l y h i g h e r than n o r m a l and the 
lower s e c t i o n of the o v e r f l o w s e w e r w a s not s u r c h a r g e d . 
H o w e v e r , m e r e l y f l u s h i n g the dye d o w n the sewer did not 
r e v e a l the d i s c h a r g e p o i n t . 
W a t e r w a s then run d o w n the c u r b line of the p a v e m e n t 
l e a d i n g t o the r i v e r and t i m e d . T h i s p r o c e d u r e i n d i c a t e d 
that the dye s h o u l d h a v e s h o w n up at the e d g e of the w a t e r 
in less than five m i n u t e s , yet 15 to 20 m i n u t e s of s e w e r 
f l u s h i n g p r o d u c e d n o t h i n g . C o n s e q u e n t l y , the w a t e r h o s e 
f r o m the w a t e r truck w a s u n r e e l e d and f o r c e d d o w n the 
o v e r f l o w line-. At a p o i n t 3 0 0 to 400 feet into the s e w e r , 
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the h o s e hit s o m e t h i n g f i r m and s t o p p e d . R e p e a t e d r a m m i n g 
w i t h the h o s e c a u s e d a s l i g h t b r e a k t h r o u g h , p r o d u c i n g a 
d i s t i n c t i v e red f l o w f r o m the r i p r a p a b o u t 15 to 20 feet 
f r o m the w a t e r ' s e d g e . T h e b e g i n n i n g and e n d i n g d i s c h a r g e 
p o i n t s a r e n o t e d b y the t r a f f i c c o n e s s h o w n o n f i g u r e 4 . 
T h e o u t f a l l a r e a d i s p l a y e d n o e v i d e n c e o f c h r o n i c o r 
r e c e n t o v e r f l o w . N o s e w a g e o r s e w a g e - l i k e o d o r c o u l d b e 
d i s c e r n e d ; o v e r f l o w d e b r i s w h i c h c o m m o n l y h a n g s u p i n 
r i p r a p - r e c e i v i n g a r e a s w a s t o t a l l y a b s e n t . O n l y a 
p e r s i s t e n t t r i c k l e o f c l e a r w a t e r w a s e v i d e n t , i n d i c a t i n g 
that g r o u n d - w a t e r i n f i l t r a t i o n into the o v e r f l o w line w a s 
p r o b a b l y o c c u r r i n g . T h e o v e r f l o w line b l o c k a g e , the 
d i f f i c u l t y of b r e a k i n g t h r o u g h it, and the total a b s e n c e of 
any r e s i d u a l s i g n s of o v e r f l o w at the r i v e r i n d i c a t e that 
the line p r o b a b l y has not o v e r f l o w e d into the r i v e r in the 
r e c e n t p a s t . T h e s t e a d y c l e a r w a t e r d i s c h a r g e m a y i n d i c a t e 
a b r o k e n line in a d d i t i o n to a p l u g g e d o n e . 
W a s h i n g t o n S t r e e t 
T h i s s e w e r o v e r f l o w i s k n o w n t o b e a c t i v e a n d , a s n o t e d 
p r e v i o u s l y in t h i s r e p o r t , it w a s o b s e r v e d to be o v e r f l o w i n g 
o n c e d u r i n g a s t u d y v i s i t C f i g u r e 5 ) . T h e d i s c h a r g e p o i n t 
is a f r e e d r o p o n t o r i p r a p a b o u t 9 to 10 feet b a c k f r o m the 
e d g e o f the w a t e r d u r i n g n o r m a l pool l e v e l s . T h e r i p r a p i s 
c l e a n ; a s e w a g e o d o r e m a n a t e s f r o m the 3 6 - i n c h s e w e r p i p e 
but not f r o m the r e c e i v i n g a r e a o n the b a n k . T h e a p p e a r a n c e 
o f the o v e r f l o w w a s o n e o f v e r y d i l u t e d o r w e a k s e w a g e f r e e 
o f f l o a t i n g d e b r i s a n d t r a s h . N o s l u d g e d e p o s i t s o r 
a c c u m u l a t i o n o f s e w a g e d e b r i s w e r e e v i d e n t a t a n y t i m e 
d u r i n g the s t u d y v i s i t s . 
I l l i n o i s S t r e e t 
T h e I l l i n o i s S t r e e t o u t f a l l , e x t e n d i n g a b o u t 2 5 feet 
into the r i v e r , e x h i b i t e d n o e v i d e n c e o f s e w a g e - r e l a t e d 
d e b r i s or s o l i d s a c c u m u l a t i o n s in the a r e a of the b o a t r a m p . 
T h e c r o s s s e c t i o n s t a k e n a t the c e n t e r l i n e o f the 
M a r k e t , W a s h i n g t o n , a n d I l l i n o i s S t r e e t o u t f a l l s a n d the o n e 
t a k e n at the e n t r a n c e to the b a y into w h i c h the T r e m o n t 
S t r e e t o u t f a l l d i s c h a r g e s a r e s h o w n o n f i g u r e 1 6 . All the 
c r o s s s e c t i o n s w e r e t y p i c a l o f d e b r i s - a n d s n a g - f r e e 
s e c t i o n s o c c u r r i n g a l o n g the n a v i g a t i o n a l c h a n n e l i n the 
lower I l l i n o i s R i v e r . T h e s h a l l o w 2 0 0 - f o o t - w i d e left 
p o r t i o n o f the T r e m o n t S t r e e t s e c t i o n r e p r e s e n t s the 
s i l t e d - i n e n t r a n c e t o the b a y a r e a . T h e left b a n k o f the 
W a s h i n g t o n S t r e e t s e c t i o n d r o p s off s l i g h t l y m o r e r a p i d l y 
than t h o s e a t M a r k e t a n d I l l i n o i s S t r e e t s b e c a u s e o f the 
b a r g e - d o c k i n g f a c i l i t i e s c e n t e r e d a r o u n d the W a s h i n g t o n 
S t r e e t o u t f a l l . 
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D r e d g e and C o r e S e d i m e n t D e s c r i p t i o n s 
The l o c a t i o n s of the s e d i m e n t s a m p l i n g s t a t i o n s are 
s h o w n on f i g u r e s 10, 1 1 , 1 2 , and 1 3 . P h o t o g r a p h s of two 
c o r e s a m p l e s that w e r e o b t a i n e d in the T r e m o n t S t r e e t area 
a r e p r e s e n t e d in the t e x t , and s e l e c t e d p h o t o g r a p h s of 
d r e d g e s a m p l e s are p r e s e n t e d in the a p p e n d i c e s . The d r e d g e 
s a m p l e i l l u s t r a t i o n s w e r e s e l e c t e d to s h o w the full r a n g e of 
s u b s t r a t e t y p e s e n c o u n t e r e d a t e a c h o u t f a l l l o c a t i o n . 
O v e r a l l , 7 5 d r e d g e s a m p l e s w e r e c o l l e c t e d . N o n e o f the c o r e 
or d r e d g e s a m p l e s e x a m i n e d d i s p l a y e d a s e w a g e or s e w a g e - l i k e 
o d o r . 
T r e m o n t S t r e e t 
The s a m p l i n g l o c a t i o n s in the T r e m o n t S t r e e t o u t f a l l 
a r e a are s h o w n o n f i g u r e 1 0 . C o r e s a m p l e s w e r e c o l l e c t e d a t 
s t a t i o n 1 and at the w a t e r ' s e d g e in line w i t h the o u t f a l l . 
F i g u r e s 17 and 18 s h o w the c o r e s a m p l e s , and A p p e n d i x A 
s h o w s two d r e d g e s a m p l e s w h i c h w e r e s e l e c t e d for 
i l l u s t r a t i v e p u r p o s e s for this a r e a . D e s c r i p t i o n s of the 
c o r e and d r e d g e s a m p l e s a r e p r e s e n t e d in t a b l e s 1 and 2, 
r e s p e c t i v e l y . 
Market S t r e e t 
The s a m p l i n g l o c a t i o n s in the M a r k e t S t r e e t o u t f a l l 
a r e a are s h o w n o n f i g u r e 1 1 . D r e d g e s a m p l e s w e r e c o l l e c t e d 
at all 24 l o c a t i o n s s h o w n e x c e p t at s t a t i o n 4, w h e r e large 
r i p r a p f r a g m e n t s p r e v e n t e d the s a m p l e r f r o m c l o s i n g . 
P h o t o g r a p h s of 14 s e l e c t e d s a m p l e s are p r e s e n t e d in A p p e n d i x 
B and d e s c r i p t i o n s of all the s a m p l e s are g i v e n in t a b l e 3. 
C o r e s a m p l i n g w a s a t t e m p t e d h e r e and a t W a s h i n g t o n and 
I l l i n o i s S t r e e t s but w a s u n s u c c e s s f u l b e c a u s e a m a j o r 
p o r t i o n of the s e d i m e n t s c o n s i s t e d of l o o s e , w a t e r y s a n d and 
g r a v e l w h i c h c o u l d not be r e t a i n e d in the c o r e s a m p l e r . 
W a s h i n g t o n S t r e e t 
The s a m p l i n g l o c a t i o n s in the W a s h i n g t o n S t r e e t o u t f a l l 
a r e a are s h o w n o n f i g u r e 1 2 . D r e d g e s a m p l e s w e r e o b t a i n e d 
at the 23 l o c a t i o n s s h o w n e x c e p t at s t a t i o n 4 w h e r e large 
r i p r a p f r a g m e n t s m a d e d r e d g e s a m p l i n g i m p o s s i b l e . 
P h o t o g r a p h s of 16 s e l e c t e d s a m p l e s a r e p r e s e n t e d in A p p e n d i x 
C, and d e s c r i p t i o n s of all the s a m p l e s are g i v e n in t a b l e 4. 
I l l i n o i s S t r e e t 
The s a m p l i n g l o c a t i o n s in the I l l i n o i s S t r e e t o u t f a l l 
a r e a are s h o w n o n f i g u r e 13. D r e d g e s a m p l e s w e r e o b t a i n e d 
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at all 18 l o c a t i o n s s h o w n . P h o t o g r a p h s of 12 s e l e c t e d 
s a m p l e s are p r e s e n t e d in A p p e n d i x D, and d e s c r i p t i o n s of all 
the s a m p l e s are g i v e n in table 5. 
M e a s u r e d S e d i m e n t C h a r a c t e r i s t i c s 
The l i m i t e d a m o u n t o f q u a n t i t a t i v e s e d i m e n t q u a l i t y 
i n f o r m a t i o n ( i . e . , not of a d e s c r i p t i v e or s u b j e c t i v e 
n a t u r e ) o b t a i n e d is s u m m a r i z e d in t a b l e s 6 and 7. N i n e t e e n 
s a m p l e s w e r e c o l l e c t e d from all four a r e a s for total s o l i d s 
( T S ) and v o l a t i l e s o l i d s C V S ) d e t e r m i n a t i o n s . The 
s e l e c t i o n s w e r e m a d e on the b a s i s of s e d i m e n t t y p e . 
S e d i m e n t s r e p r e s e n t i n g v a r i o u s p a r t i c u l a t e m a k e u p a t e a c h 
s i t e w e r e i n c l u d e d , i n c l u d i n g t h o s e w h i c h a p p e a r e d t o b e 
" w o r s t c a s e " c o n d i t i o n s . T a b l e 7 s u m m a r i z e s the r e s u l t s of 
the two in situ S O D m e a s u r e m e n t s and the p h y s i c a l and 
b i o l o g i c a l m e a s u r e m e n t s r o u t i n e l y m a d e i n c o n j u n c t i o n w i t h 
S O D t e s t i n g . 
D I S C U S S I O N A N D C O N C L U S I O N S 
T h e s e d i m e n t s in the r i v e r i n e o u t f a l l a r e a s v a r i e d 
w i d e l y w i t h i n e a c h a r e a and b e t w e e n a r e a s . The T r e m o n t 
S t r e e t bay a r e a s e d i m e n t s w e r e u n i f o r m t h r o u g h o u t . T h e s e 
s e d i m e n t s d i s p l a y e d the same s t e r i l e - g r a y , w a t e r y , s i l t - c l a y 
c h a r a c t e r i s t i c s of b o t t o m s u b s t r a t e s f o u n d in m o s t I l l i n o i s 
R i v e r s i d e - c h a n n e l and b a c k w a t e r lake l o c a t i o n s . N o n e of 
the s a m p l e s e x a m i n e d at any of the four s i t e s s h o w e d any 
e f f e c t s o f c h r o n i c o r a c u t e s e w a g e c o n t a m i n a t i o n . S e w a g e 
s l u d g e s of even a* s u p e r f i c i a l n a t u r e w e r e t o t a l l y a b s e n t . 
H o w e v e r , some of the s e d i m e n t s in the g r a i n - l o a d i n g a r e a 
c e n t e r e d a r o u n d the W a s h i n g t o n S t r e e t o u t f a l l r e v e a l e d 
e v i d e n c e o f c h r o n i c o r g a n i c c o n t a m i n a t i o n and d e g r a d a t i o n . 
T h e total and v o l a t i l e s o l i d s m a k e u p s of s e l e c t e d 
s a m p l e s f r o m the four o u t f a l l a r e a s a r e p r e s e n t e d in table 
6 . T h e m o r e w a t e r y (lower s o l i d s c o n t e n t ) and h i g h e r 
v o l a t i l e c o n t e n t of the T r e m o n t S t r e e t bay s a m p l e s , 
W a s h i n g t o n S t r e e t s a m p l e s 1 2 and 17, and I l l i n o i s S t r e e t 
s a m p l e 15 r e f l e c t the s i l t - c l a y c o m p o s i t i o n of the s a m p l e s 
rather than s e w a g e c o n t a m i n a t i o n . T h e total and v o l a t i l e 
s o l i d s c o n t e n t a v e r a g e d 4 6 . 2 and 5.2 p e r c e n t r e s p e c t i v e l y 
for t h e s e six s a m p l e s , w h e r e a s for the o t h e r 13 s a m p l e s , 
c o m p o s e d p r i m a r i l y o f c o a r s e r s e d i m e n t s , the r e s p e c t i v e 
a v e r a g e s w e r e 7 8 . 4 and 2.9 p e r c e n t . I n c o n t r a s t , s e d i m e n t s 
c h r o n i c a l l y c o n t a m i n a t e d b y s e w a g e p o l l u t i o n o r h a v i n g the 
a p p e a r a n c e of s e w a g e s l u d g e o f t e n c o n s i s t of less than 40 
p e r c e n t total s o l i d s , of w h i c h a b o u t 8 p e r c e n t or m o r e are 
v o l a t i l e ( B u t t s and E v a n s , 1 9 7 8 ) . A s a m p l e t a k e n in a P e k i n 
o u t f a l l l o c a t i o n that a p p e a r e d to be c o n t a m i n a t e d by 
p e r i o d i c s e w a g e o v e r f l o w s w a s c o m p o s e d o f 5 9 . 8 p e r c e n t 
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s o l i d s , o f w h i c h 6.9 p e r c e n t w e r e v o l a t i l e ( B u t t s , 1 9 8 5 ) . 
T h e m a x i m u m VS p e r c e n t a g e o b s e r v e d at any l o c a t i o n in the 
H a v a n a a r e a w a s 6.1 a t W a s h i n g t o n S t r e e t s t a t i o n 12; n o t e 
f r o m t a b l e 4 that this s a m p l e c o n s i s t e d of tan, w a t e r y 
s i l t - c l a y w i t h n o e v i d e n c e o f s e w a g e c o n t a m i n a t i o n . 
T h e r e s u l t s of the two S O D runs g i v e n in t a b l e 7 
i n d i c a t e that s o m e d e g r a d a t i o n o f the b o t t o m s e d i m e n t s m a y 
be o c c u r r i n g in the a r e a a r o u n d the W a s h i n g t o n S t r e e t 
o u t f a l l , a l b e i t p r o b a b l y not f r o m c o m b i n e d s e w e r a g e 
o v e r f l o w . T h e d e g r a d a t i o n i s m o r e l i k e l y due t o g r a i n w h i c h 
has s e t t l e d t o the b o t t o m d u r i n g g r a i n - l o a d i n g a c t i v i t y and 
e x i s t s in v a r i o u s s t a t e s of d e c a y . T h e b a c k g r o u n d S O D rate 
m e a s u r e d u p s t r e a m of the c i t y ( f i g u r e 10) w a s 1.35 g r a m s per 
s q u a r e m e t e r per day ( g / m 2 / d ) o f d i s s o l v e d o x y g e n u s a g e 
c o m p a r e d to a v a l u e of 3.02 g / m 2 / d in the W a s h i n g t o n S t r e e t 
o u t f a l l a r e a ( f i g u r e 1 2 ) . A l s o , the v o l a t i l e s o l i d s c o n t e n t 
in the W a s h i n g t o n S t r e e t m e a s u r e m e n t a r e a w a s 2.5 t i m e s as 
g r e a t as that o b s e r v e d at the b a c k g r o u n d m e a s u r e m e n t 
l o c a t i o n ( t a b l e 7 ) . 
N e i t h e r S O D - t e s t l o c a t i o n w a s b i o l o g i c a l l y p r o d u c t i v e 
i n t e r m s o f m a c r o i n v e r t e b r a t e n u m b e r s ( t a b l e 7 ) . The 
u p s t r e a m l o c a t i o n c o n t a i n e d a s l i g h t l y h i g h e r n u m b e r of 
o r g a n i s m s , but the W a s h i n g t o n S t r e e t l o c a t i o n c o n t a i n e d a 
few m a y f l y l a r v a e w h i c h are r e l a t i v e l y i n t o l e r a n t o f s e w a g e 
p o l l u t i o n . W e l l - b a l a n c e d , p r o d u c t i v e s u b s t r a t e s c o n t a i n 
tens of t h o u s a n d s of m a c r o i n v e r t e b r a t e s c o m p r i s e d of at 
least 8 or m o r e t a x a . G i v e n in t a b l e 7 a r e the I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ' s ( I E P A ) m a c r o i n v e r t e b r a t e 
b i o t i c i n d e x e s ( M B I ) for b o t h S O D s a m p l i n g l o c a t i o n s . The 
i n d e x e s w e r e d e r i v e d f r o m i n f o r m a t i o n in the I E P A ' s F i e l d 
M e t h o d s M a n u a l - B i o l o g i c a l M o n i t o r i n g ( 1 9 8 0 ) . T h e b i o t i c 
index is m e r e l y the w e i g h t e d a v e r a g e ( b a s e d on n u m b e r s ) of 
v a l u e s i n d i c a t i n g a n i n d i v i d u a l o r g a n i s m ' s t o l e r a n c e t o 
p o l l u t i o n . T h e t o l e r a n c e v a l u e s r a n g e f r o m 0 for h i g h l y 
i n t o l e r a n t o r g a n i s m s to 11 for h i g h l y t o l e r a n t o n e s . 
P o l l u t i o n t o l e r a n c e in this c a s e r e f e r s to t o l e r a n c e to 
o r g a n i c , o x y g e n - c o n s u m i n g w a s t e s . T h e m a y f l y ' s t o l e r a n c e i s 
r a t e d at 5, the m i d g e ' s at 6, and the a q u a t i c w o r m ' s at 1 0 . 
T h e d a t a in t a b l e 8 p l a c e the S O D r a t e s m e a s u r e d at 
H a v a n a in p e r s p e c t i v e w i t h t h o s e o b s e r v e d at o t h e r C S O 
l o c a t i o n s a l o n g the I l l i n o i s R i v e r and w i t h t h o s e a s s o c i a t e d 
w i t h v a r i o u s d e g r e e s o f p o l l u t i o n . T h e b a c k g r o u n d rate a t 
H a v a n a i s c o m p a r a b l e w i t h b a c k g r o u n d r a t e s o b s e r v e d a b o v e 
P e o r i a and P e k i n C S O s ( S t a f f o f the W a t e r Q u a l i t y S e c t i o n , 
I l l i n o i s S t a t e W a t e r S u r v e y , 1 9 8 3 ; B u t t s , 1 9 8 5 ) . The 
W a s h i n g t o n S t r e e t a r e a rate is over 2.5 t i m e s as g r e a t as 
that o b s e r v e d in a s i m i l a r a r e a at P e k i n and is near the 
m a x i m u m v a l u e m e a s u r e d i n the e x t e n s i v e P e o r i a C S O o v e r f l o w 
a r e a . The H a v a n a b a c k g r o u n d rate can b e c a t e g o r i z e d a s 
s l i g h t l y d e g r a d e d , w h e r e a s the W a s h i n g t o n S t r e e t a r e a rate 
can be c a t e g o r i z e d as m o d e r a t e l y p o l l u t e d to p o l l u t e d . The 
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n a t u r e and c a u s e of this h i g h e r d e m a n d a p p e a r to be r e l a t e d 
t o b a c t e r i a l s t a b i l i z a t i o n o f o r g a n i c " p o l l u t a n t s " C g r a i n 
s p i l l a g e f r o m b a r g e l o a d i n g s ) c o n t a i n e d in a c l a y - s i l t , fine 
t o c o a r s e sand s u b s t r a t e . A n u n s i e v e d P o n a r d r e d g e s e d i m e n t 
s a m p l e taken at the spot of the W a s h i n g t o n S t r e e t S O D test 
run w a s d e s c r i b e d a s g r a y - b l a c k s i l t - c l a y m i x e d w i t h f i n e t o 
c o a r s e sand and small p e b b l e s . A f t e r the s a m p l e w a s p a s s e d 
t h r o u g h a 3 0 - m e s h s i e v e , the r e s i d u a l w a s d e s c r i b e d as small 
b i t s of coal and s h a l e , fine to c o a r s e s a n d , leafy d e t r i t u s , 
and p i e c e s of c o r n in v a r i o u s s t a t e s of d e c o m p o s i t i o n . The 
small " p e b b l e s " d e s c r i b e d in the u n s i e v e d s a m p l e s t u r n e d out 
to be m o s t l y corn s e e d s . A s i m i l a r s i t u a t i o n w a s o b s e r v e d 
a r o u n d the C o u r t S t r e e t o u t f a l l a t P e k i n , w h e r e g r a i n 
l o a d i n g f a c i l i t i e s a l s o are l o c a t e d C B u t t s , 1 9 8 5 ) . 
The fact that the s e d i m e n t s in the a r e a b e l o w I l l i n o i s 
S t r e e t are v e r y c l e a n and free of e v e n s t e r i l e silt and c l a y 
p a r t i c l e s , e x c e p t in the q u i e t w a t e r near the s h e e t - m e t a l -
p i l i n g r e t a i n i n g w a l l ( f i g u r e 1 3 and t a b l e 5 ) , i s 
s i g n i f i c a n t s i n c e t h i s a r e a is d o w n s t r e a m of all four 
o u t f a l l s . 
C o n c l u s i o n s d r a w n from this s t u d y a r e : 
1 . D i s c h a r g e s f r o m the four c o m b i n e d s e w e r o v e r f l o w s at 
H a v a n a d o not a p p e a r t o b e c r e a t i n g e i t h e r s h o r t - t e r m 
o r l o n g - t e r m s e d i m e n t p o l l u t i o n p r o b l e m s . The b a y - l i k e 
a r e a w h i c h h i s t o r i c a l l y r e c e i v e d s m a l l d i s c h a r g e s f r o m 
the T r e m o n t S t r e e t o v e r f l o w i s e x p e r i e n c i n g rapid 
s i l t a t i o n , but d e e p c o r e s a m p l e s t a k e n in the a r e a s h o w 
no t r a c e s of s e w a g e s l u d g e or s e w a g e - c o n t a m i n a t e d 
s e d i m e n t s . T h e s e d i m e n t in the r i v e r i n e a r e a s a r o u n d 
and b e l o w the M a r k e t , W a s h i n g t o n , and I l l i n o i s S t r e e t 
o u t f a l l s c o n s i s t s o f r e l a t i v e l y c l e a n s a n d and c o a r s e 
m a t e r i a l w h i c h s h o w n o e v i d e n c e o f s e w a g e p o l l u t i o n . 
2 . S o m e s e d i m e n t s i n a r e a s a r o u n d the W a s h i n g t o n S t r e e t 
o v e r f l o w e x h i b i t o r g a n i c c o n t a m i n a t i o n o t h e r than that 
o r i g i n a t i n g f r o m s e w a g e d i s c h a r g e s . A g r a i n e l e v a t o r 
and g r a i n - l o a d i n g f a c i l i t i e s a r e c e n t e r e d a r o u n d t h i s 
o u t f a l l . G r a i n f r o m s p i l l a g e a p p e a r s t o s e t t l e t o the 
b o t t o m , r a i s i n g the o r g a n i c c o n t e n t o f the s e d i m e n t s 
and c a u s i n g r e l a t i v e l y h i g h s e d i m e n t o x y g e n d e m a n d 
r a t e s . 
3. At no time d u r i n g a s t u d y v i s i t w e r e a e s t h e t i c p r o b l e m s 
o b s e r v e d a r o u n d a n y o f the o u t f a l l s . N o o b s e r v a t i o n s 
w e r e m a d e o f a c c u m u l a t i o n s o f c o m b i n e d s e w a g e o v e r f l o w 
t r a s h s u c h a s r a g s , c o n d o m s , s t y r o f o a m m a t e r i a l s , e t c . , 
w h i c h are c o m m o n l y o b s e r v e d o n s h o r e s w h e n C S O s 
c h r o n i c a l l y d i s c h a r g e a b o v e the w a t e r ' s e d g e , a s d o 
t h o s e a t T r e m o n t and W a s h i n g t o n S t r e e t s . 
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Figure 4. Market Street outfall area 
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Figure 6. Illinois Street outfall area 
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Figure 10. Sampling stations in the Tremont St. outfall area 
Figure 11. Market Street sewer outfall area sampling stations 
Figure 12. Washington Street sewer outfall area sampling stations 
Figure 13. Illinois Street sewer outfall area sampling stations 
Figure 14. Tremont Street bay area showing 
shoreline and sampling reference 
stakes 
Figure 15. Sediment oxygen demand measurement 
chamber 
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Figure 16. Illinois River cross sections at Havana combined 
sewer overflows at pool elevation of 432.5 
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Figure 17. Tremont Street outfall area core 
sample 1 






T a b l e 1 . T r e m o n t S t r e e t O u t f a l l A r e a 









2 - 1 9 
T a n - g r a y , s i l t - c l a y m i x e d w i t h c o a r s e sand 
and f i b r o u s d e t r i t u s , no smell 
T a n - g r a y , s i l t - c l a y m i x e d w i t h m e d i u m t o 
c o a r s e s a n d , small pea g r a v e l , and m e d i u m 
g r a v e l 
G r a y m e d i u m sand t o m e d i u m g r a v e l 
G r a y , tacky s i l t - c l a y 
C o m p a c t gray s i l t - c l a y i n t e r s p e r s e d w i t h 
large g r a v e l , s o m e very fine f i b r o u s 
de t r i t us 
C l e a n , m i x e d silt and fine sand 
U n i f o r m t a n - b r o w n fine t o m e d i u m sand 
S t e r i l e - l o o k i n g s o m e w h a t w a t e r y gray s i l t -
clay 
C o m p a c t s t e r i l e - l o o k i n g gray s i l t - c l a y 
T a b l e 2 . T r e m o n t S t r e e t O u t f a l l A r e a 
S e d i m e n t C h a r a c t e r i s t i c s 
29 
S a m p l e 











W a t e r 
d e p t h 











D e s c r ipt ion 
T h i n layer t a n - g r a y silt on top of g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y s i l t o n top o f g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt on top of g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt o n top o f g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt on top of g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt o n top o f g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt on top of g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt o n top o f g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y silt on top of g r a y - b l a c k 
m u c k y silt and c l a y 
T h i n layer t a n - g r a y s i l t o n top o f g r a y - b l a c k 
m u c k y silt and c l a y 
* P o o l e l e v a t i o n 4 3 2 . 5 
S a m p l e 


























T a b l e 3 . - M a r k e t S t r e e t O u t f a l l A r e a S e d i m e n t C h a r a c t e r i s t i c s 
W a t e r depth 

























D e s c r i p t i o n 
Tan silt and fine sand on top of c l e a n c o a r s e s a n d 
and small pea g r a v e l 
T a n silt and fine sand on top of pea a n d m e d i u m 
g r a v e l m i x e d w i t h s i l t - c l a y b a l l s 
T w o i n c h e s of tan fine sand on top of g r a y c o m -
p a c t e d c l a y - s i l t i n t e r s p e r s e d w i t h small rock 
f r a g m e n t s 
R i p r a p e x t e n s i o n f r o m s h o r e ; a P o n a r s a m p l e c o u l d 
not be taken 
M e d i u m t o large g r a v e l r o c k s 
T h i n layer of tan w a t e r y silt on top of b l a c k m e d -
ium t o c o a r s e sand c o n t a i n i n g s o m e c l a y - s i l t , 
s h e l l s and shell f r a g m e n t s 
V e r y thin layer of tan f i n e sand on top of c o m -
p a c t e d g r a y - b l a c k c l a y , l a r g e rock f r a g m e n t s 
Tan w a t e r y fine to c o a r s e s a n d , small r o c k s on top 
o f r i p r a p , s o m e s t i c k s and w o o d y d e t r i t u s 
T w o i n c h e s of tan silt and f i n e sand on top of 
c o m p a c t e d g r a y - b l a c k s i l t - c l a y 
Tan w a t e r y m e d i u m t o c o a r s e s a n d , pea g r a v e l , 
w h o l e c l a m 
T h i n layer of tan silt and fine s a n d on top of 
c o m p a c t e d g r a y s i l t - c l a y 
T h i n layer o f c l e a n c o a r s e s a n d a n d p e a g r a v e l o n 
top of r i p r a p 
T a n w a t e r y silt on top of m e d i u m to c o a r s e tan 
s a n d , s o m e pea g r a v e l and s l a g t y p e of g r a v e l 
T h i n layer of tan w a t e r y silt on top of g r a y - b l a c k 
f i n e t o c o a r s e s a n d , p e a t o m e d i u m g r a v e l , snail 
s h e l l s and shell f r a g m e n t s 
B l a c k c o m p a c t e d s i l t - c l a y , tan m e d i u m t o c o a r s e 
s a n d , a l i t t l e pea g r a v e l , s h e l l s and shell f r a g -
m e n t s 
T h i n layer of g r a y - t a n silt on top of tan fine to 
m e d i u m s a n d 
T w o i n c h e s tan w a t e r y silt on top of tan fine to 
m e d i u m s a n d , small g r a v e l 
T w o i n c h e s tan w a t e r y silt on top of tan fine to 
m e d i u m s a n d , small g r a v e l 
Tan silt b a l l s , fine t o c o a r s e s a n d , p e a g r a v e l , 
snail a n d c l a m s h e l l s 
Tan w a t e r y s i l t - c l a y m i x e d w i t h p e a g r a v e l 
T h i n layer tan w a t e r y silt on top of tan fine to 
m e d i u m s a n d , s l a g type o f g r a v e l 
L a r g e r o c k s and r i p r a p 
L a r g e r o c k s and r i p r a p 
T h i n tan w a t e r y layer of silt on top of tan f i n e 
to c o a r s e sand on top of c o m p a c t e d g r a y s i l t - c l a y 
* Pool e l e v a t i o n : 4 3 3 . 0 
S a m p l e 

























T a b l e 4 . W a s h i n g t o n S t r e e t O u t f a l l A r e a S e d i m e n t C h a r a c t e r i s t i c s 

























D e s c r i p t i o n 
T h i n layer of tan w a t e r y fine to m e d i u m sand on 
top of b l a c k s a n d y silt 
T h i n layer of tan w a t e r y fine to m e d i u m sand on 
top of b l a c k s a n d y silt 
T h i n tan w a t e r y layer of fine sand on top of 
u n i f o r m c l e a n b r o w n sand 
R i p r a p b o t t o m ; a P o n a r s a m p l e c o u l d not be 
t a k e n 
T h i n layer of tan w a t e r y fine to c o a r s e sand on 
top of a m i x t u r e of s t i c k y g r a y - b l a c k s i l t - c l a y 
and c o a r s e b l a c k sand 
T h i n layer of tan w a t e r y fine sand on top of 
c o m p a c t e d b l a c k s i l t - c l a y , a few c l a m s h e l l s 
T a n w a t e r y fine sand on top of b l a c k m e d i u m to 
c o a r s e sand m i x e d w i t h s o m e b l a c k s i l t - c l a y and 
s l a g type r o c k s 
T h i n layer of tan w a t e r y f i n e sand on top of 
t a n - g r a y m e d i u m t o c o a r s e sand 
T h i n tan w a t e r y layer of silt on top of g r a y -
b l a c k fine to c o a r s e sand m i x e d w i t h a l i t t l e 
s i l t - c l a y and w o o d y d e t r i t u s 
T a n w a t e r y silt on top of g r a y - b l a c k c o m p a c t e d 
s i l t - c l a y 
G r a y - t a n c l e a n fine t o m e d i u m sand i n t e r s p e r s e d 
w i t h c o m p a c t e d s i l t - c l a y b a l l s 
T a n , v e r y w a t e r y s i l t - c l a y 
T h i n tan w a t e r y layer of s i l t - c l a y on top of 
g r a y - b l a c k c o m p a c t e d s i l t - c l a y 
T a n , very w a t e r y s i l t - c l a y 
T a n , v e r y w a t e r y s i l t - c l a y 
T h i n layer of tan w a t e r y s i l t - c l a y on top of 
g r a y - b l a c k l o o s e fine to c o a r s e sand 
T h i n layer of tan w a t e r y s i l t - c l a y on top of 
c o m p a c t e d t a n - g r a y s i l t - c l a y 
T a n w a t e r y s i l t - c l a y on top of g r a y - t a n c o m -
p a c t e d silt c l a y w i t h s t i c k s and w o o d d e t r i t u s 
T a n w a t e r y s i l t - c l a y on top of c l e a n g r a y - t a n 
l o o s e fine to m e d i u m sand 
T h i n layer g r a y - t a n w a t e r y s i l t - c l a y on top of 
g r a y - b l a c k c o m p a c t e d silt c l a y , s t i c k s and 
w o o d y d e t r i t u s , red w o r m s 
T h i n layer of tan w a t e r y s i l t - c l a y on top of 
c o m p a c t e d t a n - g r a y s i l t - c l a y 
F o u r i n c h e s of tan w a t e r y s i l t - c l a y on top of 
c o m p a c t e d t a n - g r a y s i l t - c l a y 
T a n w a t e r y s i l t - c l a y 
* Pool E l e v a t i o n : 4 3 3 . 4 ( s a m p l e s 1-9) 
4 3 3 . 0 ( s a m p l e s 1 0 - 2 3 ) 
S a m p l e 




















T a b l e 5 . I l l i n o i s S t r e e t O u t f a l l A r e a 
S e d i m e n t C h a r a c t e r i s t i c s 
Water 
d e p t h 



















D e s c r i p t i o n 
C l e a n tan fine sand to m e d i u m g r a v e l 
C l e a n pea to l a r g e g r a v e l 
G r a y c o a r s e sand to small g r a v e l 
G r a y c o a r s e sand to small g r a v e l 
C l e a n m e d i u m s a n d t o pea g r a v e l , c l a m s h e l l s 
C l e a n tan m e d i u m sand to m e d i u m g r a v e l 
T h i n layer tan s a n d y silt on top of g r a y - b l a c k 
s i l t - c l a y c o n t a i n i n g pea g r a v e l 
C l e a n tan m e d i u m sand to pea g r a v e l on top of 
c o m p a c t e d b l a c k s i l t - c l a y 
U n i f o r m c l e a n m e d i u m t o c o a r s e s a n d 
C l e a n g r a y - t a n f i n e sand to m e d i u m g r a v e l 
C l e a n tan c o a r s e sand to large g r a v e l 
C l e a n tan fine sand to m e d i u m g r a v e l 
C l e a n tan c o a r s e sand to m e d i u m g r a v e l 
C l e a n tan c o a r s e sand to large g r a v e l 
T h i n layer tan s i l t - c l a y on top of g r a y - b l a c k 
c o m p a c t e d s i l t - c l a y c o n t a i n i n g p e a g r a v e l 
C l e a n tan fine sand to m e d i u m g r a v e l 
C o m p a c t e d g r a y s i l t - c l a y 
C l e a n fine sand to m e d i u m g r a v e l 
* Pool e l e v a t i o n 4 3 3 . 0 






Table 6. Total Solids and Volatile Solids Content 











































Table 7. Sediment Oxygen Demand (SOD) Results 
and Supporting Physical and Biological Data 
34 
Outfall 
Sed i men t data 
SOD g/m 2/day @ 25°C 
% total solids 
% volatile solids 
Biological data 
Benthic organisms C n o . / m 2 ) 
Hexagenia limbata (burrowing m a y f l y ) 
Chironomidae (true m i d g e ) 
Oligochaeta (aquatic w o r m ) 
Benthos summary 
Total number of organisms 
Number of taxa 
IEPA Macroinvertebrate Biotic Index 
Plankton algae (no./ml) 
Sampling station location 
Above Tremont 30' out from 
Street bay Washington 











Table 8. Comparison of Havana SOD Rates with 
other Illinois River CSO Area Measurements (a) 
and Generalized Criteria (b) 
(a) Location 
Peo r i a 
Pek i n 
Havana 
SOD rates (g/m 2/day at 25°C) for sampling 
Above CSOs In CSO area 
1.52 - 2.86 0.99 - 3 . 12 
0.84 1.15 
1.35 3 .02 









Expected range of SOD rates 
(g/m /day) 
0 - 0 . 5 
0.5 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 5.0 
5.0 - 10.0 
> 10.0 
A P P E N D I X A 
P h o t o g r a p h s of S e l e c t e d P o n a r D r e d g e 





A P P E N D I X B 
P h o t o g r a p h s of S e l e c t e d Ponar D r e d g e 























A P P E N D I X C 
P h o t o g r a p h s of S e l e c t e d Ponar Dredge 


























A P P E N D I X D 
P h o t o g r a p h s o f S e l e c t e d P o n a r D r e d g e 











I l l 
I12 
59 
I13 
I15 
60 
I16 
I18 
61 
